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Abstract: In order to study the effect of solution holding time on the microstructure and properties of QBe2 beryllium
bronze alloy, QBe2 beryllium bronze alloy was conducted by solution treatment under 790 C for 30, 60, 90 and 120 min,
then quenched with the flowing clean water in order to make the beryllium as rich phase fully dissolve in the matrix to obtain
the supersaturated solid solution which can produce precipitation strengthening. The effects of different solution holding time
on mechanical properties, electrical properties and microstructure of the alloy were also analyzed. The results show that the
second phase can be completely dissolved into the matrix when the solution holding time is 60 min. When the solution hold-
ing time is 90 min, the mechanical properties of the alloy fully meet the requirements of the industrial products. When the
solution holding time reaches 120 min, the plasticity of the alloy is the best. Besides, it also can be found that the yield
strength and average grain size of the material after the different solution holding time are in accordance with the Hall-Petch
relation.
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Table 1 Mechanical performances of QBe2 beryllium bronze alloy

before and after solid solution treatment

Tensile Yiel Elongati
Solution treat/ enstie feld Hardness ongation

. strength strength /MP: after
o /MPa /MPa a break/ %

0 726.7 630. 3 240 4.9

30 621.8 338. 1 162.3 21.2

60 532.6 261.8 122.3 37.3

90 500. 6 230.2 107.3 40.4

120 514.4 246.8 114.7 41.5
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Fig. 1  Conductivity of QBe2 beryllium bronze alloy under different so-
lution holding time at 790 C
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Fig. 2 Metallographic structure after solution at 790 °C for 30 min (a) ,
60 min (b), 90 min (¢) and 120 min (d)
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Table 2 Average grain size and yield strength with different solu-
tion holding time at 790 C

Holding time/min 30 60 90 120

Average grain size/pm 9.1 11.4 15.4 19.1
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